Diarrhea is a common symptom in the general population of developed countries. Among community-dwelling persons the 1-month rate of diarrhea was 7.6% in Canada and the United States, 6.4% in Australia and 3.4% in Ireland; approximately 20% of subjects sought medical care for this symptom ([@CIT0001]). The prevalence of chronic diarrhea has been estimated to affect approximately 5% of this population overall ([@CIT0002]), and may be higher among older individuals ([@CIT0003]).

The most common causes of chronic diarrhea in clinical practice are functional disorders (e.g., irritable bowel syndrome \[IBS\]), and inflammatory diseases (e.g., Crohn's disease, celiac disease) ([@CIT0003]). However, a common but frequently underdiagnosed cause of chronic diarrhea is dysregulated bile acid recycling within the enterohepatic circulation: either excessive biosynthesis/secretion of bile acids, or malabsorption of bile acids by the ileum. Unabsorbed bile acids in the colon appear to cause diarrhea by stimulating fluid, mucus, or sodium secretion; increasing gastrointestinal motility; damaging the mucosa or stimulating defecation ([@CIT0003],[@CIT0004]).

Three subtypes of bile acid diarrhea (BAD) have been described: type 1, patients with terminal ileal disease (e.g., Crohn's disease, resection) or radiation injury resulting in impaired reabsorption of bile acids; type 2, idiopathic or primary; and type 3, other conditions (e.g., celiac disease, cholecystectomy) that alter intestinal motility or bile acid absorption ([@CIT0003],[@CIT0005]). BAD has been reported in approximately 25% to 35% of patients with chronic diarrhea or diarrhea-predominant IBS (IBS-D) ([@CIT0006]). Rates are even higher in patients with underlying terminal ileal disease, or other conditions such as cholecystectomy.

The diagnosis of BAD continues to be a challenge, although this may be improved in the future with the general availability of screening serologic tests and other diagnostic tests (discussed later). Although a treatment trial with bile acid sequestrant therapy (BAST) often is used, this approach has not been studied adequately, and likely os imprecise, and may lead to both under-treatment and overtreatment. Specific diagnostic tests are under investigation, particularly radiodiagnostic measurement of bile acid pool loss with ^75^selenium homocholic acid taurine (SeHCAT; GE Healthcare Canada, Inc, Ontario, Canada), or measurement of serum levels of biomarkers of bile acid synthesis including 7α-hydroxy-4-cholesten-3-one (C4) or the ileal regulatory hormone, fibroblast growth factor 19 (FGF19). SeHCAT testing is unavailable in some countries (including the United States).

BAD generally is not cured, and as is the case with many chronic gastrointestinal diseases or disorders, many patients will require lifelong treatment ([@CIT0007],[@CIT0008]). Treatment is generally with BAST, but also is dependent on the underlying causes of BAD, severity of symptoms or the presence of other comorbid illnesses (e.g., Crohn's disease, celiac disease).

BAD is an understudied, often underappreciated condition, and questions remain regarding its diagnosis and treatment. There have been guidelines on the management of chronic diarrhea from the American Gastroenterological Association ([@CIT0009]), and the British Society of Gastroenterology ([@CIT0010]), but diagnosis and management of BAD was not assessed extensively in these publications. The British Society of Gastroenterology updated guidelines on the investigation of chronic diarrhea in adults ([@CIT0011]), published after the consensus meeting, addressed some issues related to BAD.

The purpose of this guideline is to critically review the literature relating to diagnostic testing, and the induction and maintenance treatment of BAD, with the aim of developing specific consensus recommendations for patients with BAD.

Methods {#s1}
=======

Scope and Purpose {#s2}
-----------------

These consensus statements focused on specific issues pertaining to the medical management of BAD, which the participants and GRADE experts (F.T., G.I.L.) identified a priori.

Sources, Literature Searches and Systematic Reviews {#s3}
---------------------------------------------------

The Editorial Office of the Cochrane Upper Gastrointestinal and Pancreatic Diseases Group at McMaster University performed a systematic search of Medline, Embase, and the Cochrane Central Register of Controlled Trials for literature published between 1990 and September 2017. Key search terms were as follows: bile acid, cholecystectomy, cholestyramine, colestipol, colesevelam, diarrhea, loperamide, malabsorption, resection, SeHCAT and sequestrants. An additional search of the databases for SeHCAT trials published before 1990 (database inception as start date) also was performed. Only human studies published in English were considered. Further details of the search strategies are provided in Supplementary Appendix 1.

Assessment of the Certainty (Quality) of Evidence {#s4}
-------------------------------------------------

Before the face-to-face meeting, the statements were converted to specific patient population, intervention, comparator and outcome (PICO) questions by the two nonvoting methodologists (F.T., G.I.L.). The overall certainty of evidence (CoE) was determined using the Grading of Recommendation Assessment, Development and Evaluation (GRADE) approach ([@CIT0012]) to assess risk of bias (of individual studies and overall across studies), indirectness, inconsistency, imprecision, as well as other considerations (including publication bias). As described in GRADE ([@CIT0012],[@CIT0013]) and used in previous consensus guidelines from the Canadian Association of Gastroenterology (CAG) ([@CIT0014]), CoE was graded as very low, low, moderate or high. GRADE evaluations for each statement were provided before the consensus meeting and discussed during the consensus meeting.

The consensus group agreed that four statements (Statements 11, 13, 14 and 17) met GRADE criteria for good practice statements that these recommendations were clinically obvious, and that collection and GRADE assessment of evidence for these statements was not a good use of resources ([@CIT0019]). Although formal GRADE evaluations were not performed, details of these statements are provided in the text.

Approved product labeling from government regulatory agencies varies from country to country, and although not ignored, recommendations are based on evidence from the literature and consensus discussion and may not fully reflect the product labeling for a given country.

Consensus Process {#s5}
-----------------

A face-to-face consensus meeting was held in Toronto, Canada, in February 2018. The international consensus group comprised five voting gastroenterologists (including the chair: D.C.S.), from Canada, the United States and the United Kingdom. Other participants included a nonvoting moderator (J.K.M.), the two GRADE experts (F.T., G.I.L.) and a nonvoting observer.

The consensus process was facilitated by the CAG via a web-based consensus platform (ECD Solutions, Atlanta, GA). The platform allowed consensus participants to review results of the initial literature searches and select and link the references to specific statements. Copies of the selected references were available to all members of the consensus group. The full consensus group voted anonymously on their level of agreement with the individual statements using a modified Delphi process ([@CIT0020],[@CIT0021]). Participants suggested revisions and commented on the statements, after which, the specific statements were revised through two iterations.

At the 1-day consensus meeting, evidence for each of the PICO questions was presented, after which an Evidence-to-Decision framework was completed ([@CIT0022]). Each PICO question was discussed and revised, and voting members anonymously indicated their level of agreement on a scale of 1 to 5. In favour of a specific strategy was defined as 75% or more of votes being 5 (strongly yes) or 4 (yes). A vote against the strategy was defined as 75% or more of votes being 1 (strongly no) or 2 (no). A vote of 3 indicated neutrality. Once reaching agreement on the PICO question, the strength of the recommendation (strong versus conditional) was determined based on the following four components: (i) CoE, (ii) benefit/harm balance, (iii) patients' values/preferences and (iv) resource requirements ([@CIT0023]). When the CoE was low or very low, unless at least one of the other three factors was overwhelmingly strong, the strength of the recommendation typically would default (without a vote) to conditional, using the phrasing 'we suggest'. If the statement warranted a vote, and 75% or more of participants voted as strong, then the recommendation would be designated as strong and the phrasing contained 'we recommend'.

During the meeting, consensus was not reached on four of the PICO questions; therefore, no statement was developed and no recommendations were made. Evidence and subsequent discussion pertaining to these four questions is summarized briefly in the text.

The manuscript was drafted initially by the meeting chair (D.C.S.), and then reviewed and revised by the remaining members of the consensus group. The manuscript then was made available to all CAG members for comment over a 2-week period before submission for publication.

In accordance with CAG policy, written disclosures of any potential conflicts of interest for the 24 months before the consensus meeting were provided by all participants, reviewed by the CAG ethics committee and made available to all group members.

Recommendation Statements {#s6}
-------------------------

The individual recommendation statements are provided and include the strength of recommendation and certainty of supporting evidence (according to the GRADE approach), and the voting result. This is followed by a discussion of the evidence considered for the specific statement. A summary of the recommendation statements is provided in [Table 1](#T1){ref-type="table"}. See Supplementary Appendix 1 for detailed CoE assessments (including a description of the study limitations, inconsistency, indirectness, imprecision and publication bias) and the Evidence-to-Decision frameworks.

###### 

Summary of consensus recommendations for the management of BAD

  Diagnosis of BAD
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Statement 1. In patients with chronic nonbloody diarrhea, we recommend using risk factors (history of terminal ileal resection, cholecystectomy, or radiotherapy) as the initial assessment to identify patients with possible BAD.
  GRADE. Strong recommendation, very low-certainty evidence. Vote on PICO question: strongly yes, 60%; yes, 40%.
  Statement 2. In patients with chronic nonbloody diarrhea, we suggest against using symptom presentation as the initial assessment to identify patients with possible BAD.
  GRADE. Conditional recommendation, very-low-certainty evidence. Vote on PICO question: no, 100%.
  Statement 3. In patients with chronic diarrhea including IBS-D and functional diarrhea, we suggest SeHCAT testing to identify patients with BAD.
  GRADE. Conditional recommendation, very-low-certainty evidence. Vote on PICO question: strongly yes, 20%; yes, 80%.
  Statement 4. In patients with small intestinal Crohn's disease without objective evidence of inflammation who have persistent diarrhea, we suggest SeHCAT testing.
  GRADE. Conditional recommendation, very-low-certainty evidence. Vote on PICO question: strongly yes, 20%; yes, 80%.
  Statement 5. In patients with chronic diarrhea including IBS-D and functional diarrhea, we suggest using a C4 assay to identify possible BAD.
  GRADE. Conditional recommendation, very-low-certainty evidence. Vote on PICO question: strongly yes, 20%; yes, 60%; neutral, 20%.
  Statement 6. In patients with suspected BAD, we suggest against initiating empiric BAST over performing SeHCAT to establish a diagnosis of BAD.
  GRADE. Conditional recommendation, very-low-certainty evidence. Vote on PICO question: yes, 20%; no, 40%; strongly no, 40%.
  Induction therapy for BAD (BAST)
  Statement 7. In patients with type 1 or type 3 BAD, we suggest the use of treatments for remediable causes (e.g., Crohn's disease, microscopic colitis, SIBO) in addition to treatment for BAD for induction of clinical response.
  GRADE. Conditional recommendation, very-low-certainty evidence. Vote on PICO question: strongly yes, 80%; yes, 20%.
  Statement 8. In patients with BAD, we suggest using cholestyramine over no treatment for induction of clinical response.
  GRADE. Conditional recommendation, very-low-certainty evidence. Vote on PICO question: strongly yes, 60%; yes, 40%.
  Statement 9. In patients with BAD, we suggest using cholestyramine over other BASTs as initial therapy for induction of clinical response.
  GRADE. Conditional recommendation, very-low-certainty evidence. Vote on PICO question: yes, 80%; neutral, 20%.
  Statement 10. In patients with BAD who are unable to tolerate cholestyramine, we suggest using an alternate BAST for induction of clinical response.
  GRADE. Conditional recommendation, low-certainty evidence. Vote on PICO question: strongly yes, 40%; yes, 60%.
  Statement 11. In patients with BAD receiving empiric BAST, gradual daily dose titration should be used to minimize side effects. Designated a good practice statement
  Statement 12. In patients with Crohn's disease with extensive ileal involvement or resection, we suggest against using BAST.
  GRADE. Conditional recommendation, very-low-certainty evidence. Vote on PICO question (should we use BAST?): yes, 20%; no, 80%.
  Maintenance therapy for BAD (BAST)
  Statement 13. In patients with BAD who respond to BAST, we suggest that intermittent, on-demand dosing be tried.
  GRADE. Conditional recommendation, very-low-certainty evidence. Vote on PICO question: yes, 80%; neutral, 20%.
  Statement 14. In patients with BAD who are unable to tolerate BAST, we suggest using alternative antidiarrheal agents versus no treatment for long-term symptomatic therapy.GRADE. Conditional recommendation, very-low-certainty evidence. Vote on PICO question: yes, 100%.
  Statement 15. In patients with BAD receiving empiric BAST, maintenance therapy should be used at the lowest dose needed to minimize symptoms. Designated a good practice statement
  Maintenance therapy for BAD (BAST)
  Statement 16. In patients with BAD and recurrent or worsening symptoms despite stable BAST, diagnostic re-evaluation should be conducted. Designated a good practice statement
  Statement 17. In patients being considered for BAST, a review of concurrent medications should be conducted to minimize the potential for drug interactions. Designated a good practice statement
  Statements with no recommendations
  No recommendation A. In patients with chronic diarrhea including IBS-D and functional diarrhea, the consensus group could not make a recommendation for or against the use of FGF19 assay to identify possible BAD.
  GRADE. NO recommendation, very-low-certainty evidence. Vote on PICO question: strongly yes, 20%; neutral, 80%.
  No recommendation B. In patients receiving long-term maintenance therapy with BAST, the consensus group could not make a recommendation for or against measuring fat-soluble vitamin levels at baseline and annually thereafter.
  GRADE. NO recommendation; very-low-certainty evidence. Vote on PICO question: yes, 20%; neutral, 80%.

The strength of each recommendation was assigned by the consensus group, per the GRADE system, as strong ("we recommend\...") or conditional ("we suggest\..."). A recommendation could be classified as strong despite low-certainty evidence to support it, or conditional despite the existence of high-certainty evidence due to the 4 components considered in each recommendation (risk:benefit balance, patients' values and preferences, cost and resource allocation and certainty of evidence).

BAD, bile acid diarrhea; BAST, bile acid sequestrant therapy; C4, 7α-hydroxy-4-cholesten-3-one; FGF19, fibroblast growth factor 19; GRADE, Grading of Recommendation Assessment, Development and Evaluation; IBS-D, diarrhea-predominant irritable bowel syndrome; PICO, patient population, intervention, comparator, and outcome; SeHCAT, ^75^selenium homocholic acid taurine; SIBO, small intestinal bacterial overgrowth.

Diagnosis of BAD {#s7}
----------------

***Statement 1. In patients with chronic nonbloody diarrhea, we recommend using risk factors (history of terminal ileal resection, cholecystectomy, or abdominal radiotherapy) as the initial assessment to identify patients with possible BAD.***

GRADE: Strong recommendation, very-low-certainty evidence.

Vote: on PICO question: strongly yes, 60%; yes, 40%.

***Statement 2. In patients with chronic nonbloody diarrhea, we suggest against using symptom presentation as the initial assessment to identify patients with possible BAD.***

GRADE: conditional recommendation, very-low-certainty evidence.

Vote: on PICO question: no, 100%.

### Key Evidence {#s8}

No published randomized controlled trials (RCTs) were available comparing the clinical impact of using versus not using risk factors or symptom presentation for the diagnosis of BAD, therefore evidence from observational, diagnostic test accuracy (DTA) studies was evaluated. Overall, studies have shown that history of terminal ileal resection, cholecystectomy or radiotherapy are the risk factors associated most commonly with having a positive SeHCAT test suggestive of a BAD diagnosis ([Table 2](#T2){ref-type="table"}) ([@CIT0024]).

###### 

Risk factors in patients with chronic nonbloody diarrhea most commonly associated with having a positive SeHCAT test suggestive of a BAD diagnosis

  Risk factor                                                                  SeHCAT, \<10% (at least moderate)                                                             SeHCAT, \<15% (at least mild)
  ---------------------------------------------------------------------------- --------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------
  Cholecystectomy                                                              78% ([@CIT0026]) 68%; OR, 5.70; 95% CI, 2.42--13.46 ([@CIT0025]) 21% ([@CIT0024])             86%; 95% CI, 71%--95% ([@CIT0026]) 68%; OR, 2.51; 99% CI, 1.10--5.77 ([@CIT0024]) 57%; OR, 2.54; 95% CI, 1.36--4.74 ([@CIT0029])
  TI resection or right hemicolectomy for Crohn's disease                      100% (44)97% ([@CIT0028]) 91%; OR, 15.83; 95% CI, 2.62--95.69 ([@CIT0025]) 87% ([@CIT0024])   92%; OR, 12.4; 99% CI, 2.42--63.8 ([@CIT0024])91%; 95% CI, 78%--87% ([@CIT0026]) 87%; OR, 5.0; 95% CI, 2.20--11.4 ([@CIT0029])
  TI resection or right hemicolectomy for reasons other than Crohn's disease   76% ([@CIT0024]) 71% ([@CIT0029])                                                             82%; OR, 7.94; 99% CI, 1.02-- 61.6 ([@CIT0024])
  Radiotherapy without resection                                               18% ([@CIT0030])                                                                              62% ([@CIT0027]) 36% ([@CIT0030])
  Radiotherapy with resection                                                  71% ([@CIT0030])                                                                              88% ([@CIT0030])

BAD, bile acid diarrhea; OR, odds ratio; SeHCAT, ^75^selenium homocholic acid taurine; TI, terminal ileum.

No symptoms have consistently been predictive of a greater likelihood of having SeHCAT-diagnosed BAD among patients with chronic diarrhea. Rates of abdominal pain or discomfort, distension, bloating, flatulence and urgency, were similar or less frequent among patients with BAD and those with diarrhea resulting from other causes ([@CIT0024],[@CIT0031]). Some studies have reported an association between stool weight, consistency or frequency, and a higher risk of BAD among patients with chronic diarrhea, but no diagnostic accuracy data, or definitions, are available ([@CIT0007],[@CIT0031]).

All studies had either a high or unclear risk of bias, inconsistency (with respect to the specific symptoms and clinical characteristics as risk factors for BAD) and imprecision.

### Discussion {#s9}

In patients presenting with nonbloody chronic diarrhea or IBS-D, rates of SeHCAT retention suggestive of BAD are much higher in those with risk factors compared with those in whom other possible causes have been excluded. Rates of BAD were lower in patients without compared with those with risk factors, specifically rates of severe BAD (SeHCAT retention, \<5%) were approximately 10% ([@CIT0006],[@CIT0036]) compared with 24% to 48% ([@CIT0024],[@CIT0026],[@CIT0029]), rates of at least moderate BAD (SeHCAT retention, \<10%) were 19% to 39% ([@CIT0006],[@CIT0025],[@CIT0034],[@CIT0036]) compared with 38% to 58% ([@CIT0024],[@CIT0026],[@CIT0029]), and rates of at least mild BAD (SeHCAT retention, \<15%) were 24% to 27% ([@CIT0006],[@CIT0024],[@CIT0036]) compared with 46% to 68% ([@CIT0024],[@CIT0026],[@CIT0029]). The risk factors most commonly identified are shown in [Table 2](#T2){ref-type="table"}. In patients with ileal resection, BAD appeared to be independent of resection length; resections of less than 10 cm were sufficient to cause BAD ([@CIT0026]).

The potential harms of using clinical risk factors as a triage test for BAD could include overdiagnoses leading to unnecessary diagnostic tests and/or treatments, or underdiagnoses leading to ongoing patient suffering. In patients with ileal resection, there is an extremely high risk of BAD, and diagnostic testing may not be necessary before treatment, whereas patients with chronic diarrhea after a cholecystectomy or after radiotherapy may warrant diagnostic tests. No consistent correlation has been found between the length of resection and SeHCAT retention, therefore, all patients should be considered at high risk after resection ([@CIT0025],[@CIT0026],[@CIT0037]).

Other conditions such as diabetes, pancreatitis, small intestinal bacterial overgrowth (SIBO), microscopic colitis, vagotomy and celiac disease have been associated occasionally, but not consistently, with an increased risk of BAD ([@CIT0026],[@CIT0038]).

No symptoms have been identified that reliably will predict a diagnosis of BAD. In fact, data suggest that reliance on symptoms can lead to underdiagnosis in clinical practice; one survey found that 44% of patients reported they had experienced symptoms for more than 5 years before diagnosis ([@CIT0039]). Although symptom presentation is inaccurate for BAD, it continues to play a role in the differential diagnosis to rule out other conditions.

Based on the available data, the consensus group recommends that in patients with chronic nonbloody diarrhea, a history of terminal ileal resection, cholecystectomy or radiotherapy, but not symptom presentation, be used during the initial assessment to help identify patients with BAD.

***Statement 3. In patients with chronic diarrhea including IBS-D and functional diarrhea, we suggest SeHCAT testing to identify patients with BAD.***

GRADE: Conditional recommendation, very-low-certainty evidence.

Vote: on PICO question: strongly yes, 20%; yes, 80%.

### Key Evidence {#s10}

Data on the diagnostic accuracy of the SeHCAT retention test (as an initial test for diagnosis) were derived from two prospective DTA studies, both conducted by Sciarretta et al. ([@CIT0037],[@CIT0040]) in Italy. These were designed as case--control studies to assess the ability of SeHCAT retention to discriminate between cases and controls. However, using other secondary results, a 2013 Health Technology Assessment calculated the diagnostic accuracy of SeHCAT retention for predicting the response to BAST ([@CIT0041]). In the first study, the sensitivity and specificity of SeHCAT retention (cut-off value, \<5%) were 85.7% (95% confidence interval \[CI\], 42.1 to 99.6) and 100% (95% CI, 54.1 to 100), respectively, in a subgroup of patients (*n* = 13) with diarrhea without evidence of intestinal or extraintestinal pathology ([@CIT0037],[@CIT0041]). The second study, which included 46 patients with IBS-D or cholecystectomy, found the sensitivity and specificity of SeHCAT retention (cut-off value, \<8%) were 95.0% (95% CI, 75.1 to 99.9) and 96.2% (95% CI, 80.4 to 99.9), respectively ([@CIT0040],[@CIT0041]). In both studies, a response to BAST was defined as the disappearance of diarrhea. No studies were found that measured the diagnostic accuracy of SeHCAT in patients with chronic diarrhea, which avoided a case--control design and used a proven reference standard (because there is currently no such reference standard, apart from the surrogate response to BAST).

Both DTA studies were found to be at serious risk of bias with respect to the index tests and reference standards used, serious indirectness of the study populations and index tests, and very serious imprecision as a result of the very small sample sizes, and the lower limit of the CI crossing the threshold for a clinically useful diagnostic test. This suggests that the data are insufficient to support or refute the clinical utility of SeHCAT in patients with IBS-D. Therefore, other factors and indirect supportive evidence were considered.

### Discussion {#s11}

Overall, the CoE for the diagnostic accuracy of SeHCAT was determined to be very low. As discussed in Statement 1, the prevalence data suggest that up to 40% of patients with functional diarrhea or IBS-D may have at least moderate BAD as assessed by a SeHCAT cut-off value less than 10% ([@CIT0006],[@CIT0025],[@CIT0034],[@CIT0036]).

In addition, a systematic review (SR) including 15 observational studies showed a correlation between the severity of SeHCAT loss and response to treatment with BAST: response to cholestyramine was 96% in patients with less than 5% retention, 80% at less than 10% retention and 70% at less than 15% retention ([@CIT0006]). This was not confirmed by a newer SR of 21 studies that found response rates with BAST of 67% at less than 5% retention, 73% at less than 8% to 11.7% retention and 59% at less than 15% retention ([@CIT0042]). However, one study ([@CIT0026]) published after the earlier SR, which included a large number of patients with secondary BAD, made a disproportionately large contribution to the group with less than 5% retention in this second analysis. Response rates were much lower in patients with negative SeHCAT tests; only 15% of patients had a good or partial response compared with 65.6% of patients with a SeHCAT retention less than 15% ([@CIT0029]). A study has been proposed to evaluate the diagnostic accuracy of SeHCAT retention in which the test result will be concealed from clinicians and patients, and all patients will receive BAST ([@CIT0043]).

Cost effectiveness and feasibility also were considered. The Health Technology Assessment assessed the cost effectiveness of SeHCAT testing compared with response to BAST based on data from three small trials and rather limited assumptions ([@CIT0041]). They concluded that for the short term (first 6 months), the optimal choice between SeHCAT testing and no SeHCAT testing depended on willingness to pay, but that a trial of BAST would be more cost effective. From the long-term perspective, the optimal choice was a trial of BAST, no SeHCAT testing, or SeHCAT testing with a cut-off retention value of less than 15% depending on the scenario. Feasibility can be an issue in some areas because nuclear medicine facilities or the isotope may not be available.

BAST has poor tolerance and a high dropout rate; a positive SeHCAT test may have the additional benefit of providing the clinician with a stronger argument to encourage patients to stay on therapy when a definite diagnosis of BAD has been made ([@CIT0044]). Other factors to consider are the potential harms of SeHCAT use, such as radiation risk, patient inconvenience and anxiety and loss of opportunity to use BAST in cases of false-negative results. Cut-off values to initiate treatment are sometimes inconsistent ([@CIT0045]), and the role of borderline SeHCAT retention in therapeutic decisions is ill defined.

Taking all of these issues together, the consensus group concluded that SeHCAT retention is a relatively safe test, BAST is a relatively safe treatment (although poorly tolerated), and the anticipated benefit of SeHCAT retention testing likely outweighs the uncertainty of the evidence. Although other tests show promise for the future, SeHCAT retention has been the most widely tested, with consistent results.

***Statement 4. In patients with small intestinal Crohn's disease without objective evidence of inflammation who have persistent diarrhea, we suggest SeHCAT testing.***

GRADE: Conditional recommendation, very-low-certainty evidence.

Vote: on PICO question: strongly yes, 20%; yes, 80%.

### Key Evidence {#s12}

An observational cohort study included a subgroup of 44 patients with unoperated Crohn's disease in clinical remission (other than diarrhea) who had normal hematology and C-reactive protein levels ([@CIT0028]). SeHCAT retention was abnormal (\<10%) in 54% of patients. Of the 24 patients with abnormal SeHCAT retention, 20 received initial conventional treatment (prednisolone ± mesalamine), followed by BAST when conventional treatment failed. Response rates were 55% with conventional treatment, and 40% with BAST, with 5% failing both treatments. The treatment duration and outcome assessments, as well as the use of BAST in patients with normal SeHCAT retention, were not clearly described. The diagnostic accuracy and the effects of using test results to inform management choices could not be calculated because of the lack of a control group.

The CoE was downgraded to very low because of a very serious risk of bias (with regard to the reference standard, patient flow and timing) and very serious imprecision (very small sample size).

### Discussion {#s13}

Although there is very-low-certainty evidence supporting the use of SeHCAT testing to guide management decisions in patients with Crohn's disease, testing may play a role in patients with ileal Crohn's disease in complete remission who have ongoing chronic diarrhea.

Observational studies have suggested that almost half of the patients with ileal Crohn's disease who have not undergone resection will have a positive SeHCAT, suggestive of a diagnosis of at least moderate BAD ([Table 3](#T3){ref-type="table"}) ([@CIT0025],[@CIT0026],[@CIT0028],[@CIT0029]). These patients may have a two to four times greater likelihood of having a positive SeHCAT compared with having a negative test ([@CIT0025],[@CIT0029]).

###### 

Prevalence of positive SeHCAT tests in patients with ileal Crohn's disease who have not undergone resection

  SeHCAT                      Prevalence
  --------------------------- ---------------------------------------------------------------------------------------------------------------------
  \<10% (at least moderate)   80%; OR, 3.76; 95% CI, 1.10--12.60 ([@CIT0025]) 54% ([@CIT0028]) 52% ([@CIT0026]) 43% ([@CIT0029]) 35% ([@CIT0024])
  \<15% (at least mild)       76%; 95% CI, 57%--90% ([@CIT0026]) 52%; OR, 1.88; 95% CI, 1.04‒3.41 ([@CIT0029]) 35% ([@CIT0024])

OR, odds ratio; SeHCAT, ^75^selenium homocholic acid taurine.

Given the association between positive SeHCAT testing and response to BAST in patients with Crohn's disease who continue to have persistent diarrhea despite conventional treatments, the consensus group made a conditional recommendation in favour of SeHCAT testing in patients with Crohn's disease who have no objective evidence of active inflammation.

***Statement 5. In patients with chronic diarrhea including IBS-D and functional diarrhea, we suggest using a C4 assay to identify possible BAD.***

GRADE: Conditional recommendation, very-low-certainty evidence.

Vote: on PICO question: strongly yes, 20%; yes, 60%; neutral, 20%.

No recommendation A: In patients with chronic diarrhea including IBS-D and functional diarrhea, the consensus group could not make a recommendation for or against the use of the FGF19 assay to identify possible BAD.

GRADE: No recommendation, very-low-certainty evidence.

Vote: on PICO question: strongly yes, 20%; neutral, 80%.

### Key Evidence {#s14}

The majority of published DTAs compared C4([@CIT0046]) and FGF19([@CIT0032],[@CIT0049],[@CIT0050]) assays with SeHCAT testing. These showed good inverse correlation between C4 and SeHCAT testing, and between FGF19 and SeHCAT testing, however, the overall CoE for the diagnostic accuracy of SeHCAT was assessed for Statement 3 and determined to be very low. Therefore, the true diagnostic accuracy of these tests cannot be estimated from these studies.

One study assessing C4 and FGF19 assays used direct measurement of 48-hour fecal bile acid as a reference standard ([@CIT0051]). This prospective DTA study included 30 patients with IBS-D who had replicate C4 and FGF19 samples 5 years apart that could be compared with fecal bile acid levels. When patients with a prior cholecystectomy were excluded, the sensitivity and specificity of serum C4 were 40% and 85%, respectively, with a 40% positive predictive value and an 85% negative predictive value for the diagnosis of BAD. For FGF19, the sensitivity and specificity were 20% and 75%, respectively, with a 17% positive predictive value and a 79% negative predictive value for the diagnosis of BAD.

The CoE was downgraded to very low because of the moderately serious risk of bias and very serious imprecision (CI lower limits crossed the threshold for clinically useful diagnostic tests, small sample sizes) in the DTA that used fecal bile acid levels as the reference standard ([@CIT0051]). Similarly, there was very serious risk of bias and serious indirectness in the studies that used SeHCAT retention as the reference standard.

### Discussion {#s15}

Although there appears to be a good correlation (inverse) between C4 and SeHCAT results, and between FGF19 and SeHCAT results, SeHCAT retention has not been validated adequately as a reference standard. Theoretically, C4 and FGF19 should be good markers of bile acid loss. C4 is a metabolic intermediate in the rate-limiting step for the synthesis of bile acids from hepatic cholesterol. FGF19 is a hormone released by ileal enterocytes after stimulation of nuclear farnesoid X receptors, typically by absorbed bile acids. Both markers have been correlated with fecal loss of bile acids ([Figure 1](#F1){ref-type="fig"}) ([@CIT0051]). In addition, FGF19 levels have been shown to correlate with C4 levels ([@CIT0054]).

![Enterohepatic circulation of bile acids. C4 is a metabolic intermediate in the rate-limiting step for the synthesis of bile acids from hepatic cholesterol. FGF19 is a hormone released by ileal enterocytes after stimulation of nuclear farnesoid X receptors by absorbed bile acids. BA, bile acid; C4, 7 α-hydroxy-4-cholesten-3-one; CA, cholic acid; CDCA, chenodeoxycholic acid; DCA, deoxycholic acid; FGF19, fibroblast growth factor 19; LCA, lithocholic acid. Reprinted with permission from Vijayvargiya and Camilleri ([@CIT0053]).](gwz038f0001){#F1}

Currently, there are no well-defined cut-off values for the diagnosis of BAD. In one prospective study, a C4 level of 52.5 ng/mL or greater and a FGF19 level of 61.7 pg/mL or less were diagnostic for BAD ([@CIT0051]). Other observational studies have used cut-off values of 30 to 48 ng/mL for C4 ([@CIT0046],[@CIT0055]). One study found a wide range of normal values for C4 (corrected for cholesterol) from 0.76 to 8.0 mg/mol and for FGF19 from 48 to 343 pg/mL ([@CIT0033]).

Insufficient evidence is available with C4, and even less with FGF19. In addition, the FGF19 assay was not available as a commercial clinical test at the time of the meeting, which impacts the feasibility of implementing that test. Therefore, the consensus group made a conditional recommendation in favour of C4, but was unable to make a recommendation for or against the use of the FGF19 assay to identify BAD.

***Statement 6. In patients with suspected BAD, we suggest against initiating empiric BAST over performing SeHCAT to establish a diagnosis of BAD.***

GRADE: Conditional recommendation, very-low-certainty evidence.

Vote: on PICO question (in patients with suspected BAD, should we initiate empiric BAST over performing SeHCAT to establish a diagnosis of BAD?): yes, 20%; no, 40%; strongly no, 40%.

### Key Evidence {#s16}

No direct comparative or DTA studies were found to inform this statement. As described in Statement 3, the two studies on the diagnostic accuracy of SeHCAT testing for predicting response to BAST yielded very low-certainty evidence in favour of using SeHCAT testing ([@CIT0037],[@CIT0040]). The cost-effectiveness analysis included in the Health Technology Assessment conducted by Riemsma et al. ([@CIT0041]) found that in the short term, a trial of BAST may be the optimal choice. However, over the long term, the optimal choice (trial of BAST, no SeHCAT testing, or SeHCAT at a cut-off retention value 15%) varied depending on the scenario. The analysis provided very low CoE regarding the optimal strategy.

### Discussion {#s17}

There is very little evidence to determine the relative role of testing with SeHCAT testing versus using an empiric trial of BAST to make a diagnosis of BAD. Other factors were considered when making a conditional recommendation against empiric treatment.

A poor response to a therapeutic trial of BAST could be related to noncompliance and early discontinuation, which could result in a falsely negative diagnosis with patients being denied other effective alternative BAST that may be better tolerated ([@CIT0038],[@CIT0056]). As discussed in Statement 3, a definitive diagnosis of BAD may help educate and motivate patients to adhere to treatment ([@CIT0038],[@CIT0044]).

Conversely, in patients in whom there is a very high index of suspicion (in whom a positive SeHCAT test is found in \>90%), such as terminal ileum resection or right hemicolectomy, early initiation of therapy may be preferred. In addition, although a test-and-treat strategy was preferred for most patients, it was recognized that SeHCAT testing or other diagnostic tests are not available in some areas. In these cases, a trial of BAST may be the only option.

Induction Therapy for BAD {#s18}
-------------------------

***Statement 7. In patients with type 1 or type 3 BAD, we suggest the use of treatments for remediable causes (e.g., Crohn's disease, microscopic colitis, SIBO) in addition to treatment for BAD for induction of clinical response.***

GRADE: Conditional recommendation, very-low-certainty evidence.

Vote: on PICO question: strongly yes, 80%; yes, 20%.

### Key Evidence {#s19}

No RCTs or directly applicable cohort studies were identified in which treatment for remediable causes was compared with BAST in patients with type 1 or type 3 BAD. A cohort study (described in Statement 4), included subgroups of patients with IBS-D (*n* = 65, *n* = 40 treated) and unoperated Crohn's disease in clinical remission (other than diarrhea, *n* = 24, *n* = 20 treated) who were diagnosed with BAD (SeHCAT retention, \<10%) ([@CIT0028]). The rates of response to initial conventional treatment (prednisone ± mesalamine for Crohn's disease patients, or antidiarrheal agents for non-Crohn's disease patients) were 55% among treated Crohn's disease patients, and 15% among treated IBS-D patients. Conventional therapy followed by BAST was successful in 40% of treated Crohn's disease patients and 70% of treated IBS-D patients.

This study lacked a control group and blinding, and had a subjective outcome measure. No evidence was found for other conditions (e.g., microscopic colitis, SIBO). The CoE was downgraded to very low because of serious risk of bias, indirectness and imprecision.

### Discussion {#s20}

Little data were available to define the role of other non-BAST treatments in patients with BAST and comorbid conditions. Specific treatments for comorbid conditions that may cause diarrhea (e.g., Crohn's disease, microscopic colitis, SIBO) may achieve control of diarrhea and other symptoms, but, conversely, this may delay BAST for BAD. In addition, depending on the condition, the treatment (e.g., corticosteroids, immunosuppressive agents, biologics or antibiotics) may be associated with more risks or side effects than BAST treatment, and the investigations may be more invasive and costly (e.g., colonoscopy).

As mentioned in Statement 4, patients with Crohn's disease with continuing diarrhea have a high rate of BAD. These patients were still more likely to benefit from conventional treatment, although some did benefit from BAST ([@CIT0028]).

Some studies have suggested that BAD and collagenous colitis are associated, but likely are independent diseases ([@CIT0057]). In case series of collagenous colitis, BAST improved symptoms, but had no effect on histopathology ([@CIT0057]). In another case series, 86% of patients with microscopic colitis who had BAD benefited from BAST, whereas no patients with collagenous colitis without BAD improved ([@CIT0059]). The etiology of microscopic colitis is not well defined, and may include infectious agents, medications, or other causes in some patients, which may require other specific treatments. Other treatments that may be beneficial include corticosteroids, antibiotics, antidiarrheal agents or immunosuppressive therapies ([@CIT0059],[@CIT0060]).

In a large case series, 36% of patients with SIBO who were tested had SeHCAT retention less than 10% ([@CIT0026]). These patients may benefit from BAST, but antibiotic therapy is the current standard for SIBO ([@CIT0061]). The etiology of SIBO is very complex and may involve disorders of protective antibacterial mechanisms, anatomic abnormalities, or motility disorders. Patients with SIBO require treatment of the underlying disease, as well as nutritional support ([@CIT0062]).

Although there is little evidence to guide therapeutic decisions, in patients with comorbid conditions, BAD may not be the sole cause of symptoms. Although some patients will respond to BAST for BAD, others might not, or may have other symptoms in addition to diarrhea that will not benefit from BAST. Therefore, the consensus group agreed that it was prudent to individualize therapy and address other remedial causes of gastrointestinal symptoms, with the order of therapy guided by severity of each condition.

***Statement 8. In patients with BAD, we suggest using cholestyramine over no treatment for induction of clinical response.***

GRADE: Conditional recommendation, very-low-certainty evidence.

Vote: on PICO question: strongly yes, 60%; yes, 40%.

***Statement 9. In patients with BAD, we suggest using cholestyramine over other BASTs as initial therapy for induction of clinical response.***

GRADE: Conditional recommendation, very-low-certainty evidence.

Vote: on PICO question: yes, 80%; neutral, 20%.

### Key Evidence {#s21}

One RCT compared cholestyramine with hydroxypropyl cellulose (HPC) ([@CIT0063]). Although HPC was chosen as a placebo, it may be pharmacologically active, and a small case series suggested it may be effective in BAD ([@CIT0063],[@CIT0064]). The RCT was an 8-week study in 26 patients with chronic functional watery diarrhea or IBS-D, of which 77% of the cholestyramine-treated and 54% of HPC-treated patients had a SeHCAT retention rate of 10% or less ([@CIT0063]). There was no significant difference in clinical remission rates (defined as \<3 bowel movements/d over 1 week, with \<1 watery stool/d) between treatments (53.8% versus 38.4%; *P* = 0.43). However, there was a significant improvement in the decrease in watery stools per day (−92.4% ± 3.5% versus −75.8% ± 7.1%; *P* = 0.048). Because HPC binds bile acids and may have a bulking effect, it may have some efficacy for BAD ([@CIT0063]); this makes it difficult to interpret the lack of significant differences in clinical remission rates with HPC compared with cholestyramine.

A SR of 23 cohort studies including 801 patients with BAD found that first-line cholestyramine was successful in 69.8% of patients overall, 67% of those with SeHCAT retention less than 5%, 73% of those with SeHCAT retention less than 8% to 11.7%, and 59% of those with SeHCAT retention less than 15% ([@CIT0042]). Study designs, patient populations, inclusion and exclusion criteria, diagnostic tests and cut-off values for BAD, cholestyramine dosing and timing of administration, and definitions of clinical response varied widely among the studies. An additional cohort study published after the SR reported a response rate of 56% with first-line cholestyramine in 87 patients with BAD (defined as SeHCAT \<15%) ([@CIT0067]).

Although the RCT found that the rate of drug-related adverse events did not differ between cholestyramine and hydroxypropyl cellulose ([@CIT0063]), the SR of cohort studies reported that 11% of patients found cholestyramine intolerable because of unpalatability or side effects (range, 0% to 46%) ([@CIT0042]). The most common side effects included abdominal bloating and pain, dyspepsia, nausea/vomiting, flatulence, borborygmi, abdominal distension, constipation and increased severity of diarrhea. In the additional cohort study, almost half (45%) of treatment failures were related to medication intolerance ([@CIT0067]). However, both studies had no control group for comparisons, and relationships to the study drug were not assessed.

RCTs assessing the efficacy of cholestyramine compared with other BAST in patients with BAD were not found. Evidence for using cholestyramine over other BASTs as initial therapy considered other factors such as adverse events, clinical experience and cost. There is no direct evidence that cholestyramine is associated with more side effects than other BAST. However, an RCT of BAST for cardiovascular disease prevention reported higher rates of gastrointestinal side effects (55% versus 16%), and lower rates of compliance (53% versus 77%) with adjunctive cholestyramine compared with monotherapy with a statin ([@CIT0068]). In contrast, a SR of 6 RCTs in patients with diabetes found that adverse rates with adjunctive colesevelam were similar to placebo (relative risk, 1.06; 95% CI, 0.97 to 1.15), with the most common events with colesevelam being gastrointestinal-related (e.g., constipation, dyspepsia and nausea) and minor in nature ([@CIT0069]). The majority of clinical experiences with BASTs in BAD has been with cholestyramine, with few data on the other agents; in addition, colesevelam and colestipol tend to be more costly compared with cholestyramine.

The overall CoE was very low. Very serious indirectness and serious imprecision were found in the RCT ([@CIT0063]), with a serious risk of bias, indirectness and imprecision in the cohort studies ([@CIT0042],[@CIT0067]).

### Discussion {#s22}

Clear RCT evidence showing the benefits of BAST was not available, however, case series and SRs of observational studies support a dramatic and rapid response for many patients. Although no patient preference data were found, the high dropout rates in all of these studies suggest that some patients may place a greater value on being free of the side effects or unpalatability of cholestyramine compared with reduction in their diarrhea frequency or severity. However, because BAST targets the problem, the potential higher response rates in patients with more severe BAD (as measured by SeHCAT retention) ([@CIT0006]) and the lack of response in patients who test negative for BAD ([@CIT0029]) (see Statement 3), the consensus group suggested that patients with BAD receive treatment with BAST over no treatment. This was a conditional recommendation because of the very low CoE and poor tolerability profile, making it important to discuss the benefits and side effects with patients.

Although the consensus group suggested that cholestyramine be used initially over the other BAST agents (colesevelam or colestipol), there are few comparative data. Compared with cholestyramine, colesevelam has a four to six times stronger binding affinity to bile acids. It may be better tolerated and have fewer clinical interactions ([@CIT0067]). The majority of clinical experiences to date are with cholestyramine, with a limited number of cases using other BAST agents ([@CIT0029],[@CIT0033],[@CIT0038],[@CIT0070]). Response rates with first-line use of other BASTs have been reported at 67% with colesevelam ([@CIT0070]) and 55% with colestipol ([@CIT0033]). Although cholestyramine appears to be less costly than colesevelam or colestipol, the lack of comparative data casts doubt on whether cholestyramine should be preferred; therefore, this was a conditional recommendation.

***Statement 10. In patients with BAD who are unable to tolerate cholestyramine, we suggest using an alternate BAST for induction of clinical response.***

GRADE: Conditional recommendation, low-certainty evidence.

Vote: on PICO question: strongly yes, 40%; yes, 60%.

### Key Evidence {#s23}

No RCT data were available comparing alternate BASTs with either placebo or other treatments as second-line therapy in patients with BAD who are unable to tolerate cholestyramine. One RCT compared first-line colesevelam and placebo for BAD-associated diarrhea in 26 patients with Crohn's disease in remission ([@CIT0070]). There was a statistically nonsignificant improvement in the primary end point (proportion of patients with \>30% reduction of liquid stools/day) with colesevelam (66.7%) versus placebo (27.3%) based on intention-to-treat analysis (risk difference, 0.394; 95% CI, −0.012 to 0.706; *P* = 0.0566). Colesevelam significantly improved the secondary end points of the reduction in the number of liquid stools per day and improvement in stool consistency compared with placebo. This trial did not assess colesevelam as second-line therapy, and had a very small sample size; therefore, the CoE was downgraded to low for serious indirectness and imprecision.

Additional evidence comes from a SR of four observational cohort studies (*n* = 63) that assessed the efficacy of second-line colesevelam after failure of cholestyramine and reported a success rate of 57% (range, 42% to 100%) ([@CIT0042]). One other cohort study published after the SR included 15 patients who had not responded to cholestyramine and received second-line treatment with colesevelam ([@CIT0067]). Of these patients, 47% had a successful response. The CoE from the observational trials was downgraded to very low for serious risks of bias and imprecision.

There is no direct evidence that colesevelam is associated with a higher or lower frequency of adverse effects than cholestyramine or other BASTs. In the RCT, colesevelam generally was well tolerated; adverse events were mild (constipation, bloating and nausea) and occurred in similar proportions to colesevelam and placebo groups (40.0% versus 36.4%) ([@CIT0070]). For safety, the SR included one RCT and four observational cohort studies, and found that 9% were unable to tolerate colesevelam because of unpalatability or side effects ([@CIT0042]). In the additional observational study, no patients reported treatment intolerance with colesevelam ([@CIT0067]). As discussed in Statement 8, tolerability data for BASTs in nongastrointestinal conditions suggested high rates of gastrointestinal side effects with cholestyramine, while colesevelam had side effects rates similar to placebo ([@CIT0068],[@CIT0069]).

There have been limited reports describing the use of colestipol as second-line therapy after failure of cholestyramine ([@CIT0042],[@CIT0071]).

### Discussion {#s24}

Case series data have suggested that patients who fail or are unable to tolerate cholestyramine may benefit from second-line BAST ([@CIT0029]). In a large series of patients given one or more BAST, there were no significant differences in good/partial response rates between the cholestyramine (74%) and colesevelam (73%). However, whether alternate BAST was used as first- or second-line therapy was not described ([@CIT0029]). Although, not regulatory approved for BAD, use of second-line colesevelam in clinical practice appears to be quite common. In a survey of patients followed up for up to 13 years, 38% of respondents continued with cholestyramine, while 32% had switched to colesevelam ([@CIT0056]). The consensus group agreed that compared with cholestyramine, colesevelam has a favourable benefit:risk profile and greater ease of administration (tablet versus granules/powder). However, because of the limited clinical experience and higher cost, it is suggested that it be reserved for second-line use.

***Statement 11. In patients with BAD receiving empiric BAST, gradual daily dose titration should be used to minimize side effects.***

Designated a good practice statement

### Key Evidence {#s25}

Good practice statement, CoE not assessed.

### Discussion {#s26}

In general, most cohort studies reported gradual dose titration for cholestyramine to clinical response ([@CIT0042],[@CIT0067]). However, there was no mention of dose titration of colesevelam or colestipol.

In BAD studies, cholestyramine generally was started at a low dose of 2 to 4 g/day and titrated based on response (maximum, 4 to 24 g/day) ([@CIT0042],[@CIT0067]). In an open-label study, the colestipol dose was initiated at 1 g twice daily, with an increase of 1 g/d every other day ([@CIT0033]). In BAD studies, colesevelam has been prescribed in a dose of two tablets (625 mg) three times per day ([@CIT0070],[@CIT0072]).

Product labeling for BAST agents recommends that cholestyramine be started at one 4-g dose daily and titrated to effect with a maximum of 24 g/day for all patients ([@CIT0073]). Initiation of colestipol granules (tablets) is recommended at 5 g (2 g) either once or twice daily, increasing by 5 g/day (2 g once or twice per day), but no more frequently than 1 per month, with a maximum of 30 g/day (16 g/day). No dose titration is recommended for colesevelam. Colesevelam is dosed at 3.75 g/day as three 625-mg tablets twice daily, 6 tablets once daily, or one 3.75-g powder packet once daily. These colestipol and colesevelam doses are regulatory approved for cholesterol-lowering indications.

Generally, it is intuitive to gradually titrate medication to maximize symptom relief and minimize side effects. This is particularly relevant with BAST because of the high frequency of side effects and intolerance ([@CIT0042]). Gradual dose titration of BAST may reduce the risks of side effects, increase compliance and potentially reduce costs.

***Statement 12. In patients with Crohn's disease with extensive ileal involvement or resection, we suggest against using BAST.***

GRADE: Conditional recommendation, very-low-certainty evidence.

Vote: on PICO question (In patients with Crohn's disease with extensive ileal involvement or resection, should we use BAST vs no BAST?): yes, 20%; no, 80%.

### Key Evidence {#s27}

There are no long-term studies assessing the safety of cholestyramine in patients with extensive ileal resection. It has been suggested that use of BAST in these patients can lead to an increased rate of steatorrhea ([@CIT0074],[@CIT0075]). A small series of nine patients, in whom three had ileal resection greater than 100 cm and steatorrhea greater than 20 g/day, found that the use of cholestyramine led to a small decrease in diarrhea, but an increase in steatorrhea with substantial caloric loss ([@CIT0074],[@CIT0075]).

### Discussion {#s28}

It is unclear how extensive a resection is required to produce negative consequences with BAST. In the case reports, the risk of steatorrhea was increased in patients with resections of greater than 100 cm ([@CIT0074],[@CIT0075]).

Other data have shown no correlation between the length of resection, SeHCAT retention and response to BAST. In case series of patients with ileal resection of up to 200 cm, the majority had severe BAD and responded to BAST ([@CIT0026],[@CIT0076],[@CIT0077]). In one case series, the mean length of resection was not significantly different in patients who did or did not respond to BAST (35 versus 46 cm) ([@CIT0078]).

SeHCAT testing in patients with large ileal resection almost universally will indicate severe bile acid wasting and is unlikely to be of discriminatory clinical value. Although there are very few reports of adverse consequences of BAST use in patients with extensive resection, the consensus group concluded that the risk of steatorrhea makes it prudent to err on the side of caution and avoid BAST in this patient group. Furthermore, there is concern that these patients may have extensive inflammatory disease that should be identified and treated with anti-inflammatory approaches rather than BAST. However, in some cases, the benefits may outweigh the risks, and patients should be evaluated on a case-by-case basis.

Maintenance Therapy for BAD {#s29}
---------------------------

***Statement 13. In patients with BAD who respond to BAST, we suggest that intermittent, on-demand dosing be tried.***

GRADE: Conditional recommendation, very-low-certainty evidence.

Vote: on PICO question: yes, 80%; neutral, 20%.

### Key Evidence {#s30}

No studies were found that directly compared different dosing strategies in patients with BAD who had responded to BAST. Two small cohort studies suggested that for some patients, BAD symptoms could remain controlled with on-demand therapy or no therapy at all ([@CIT0007],[@CIT0008]). In a prospective cohort study of patients with postcholecystectomy BAD, cholestyramine (2 to 12 g/day for 1‒6 months) was effective in 23 of 26 patients, and 9 of 23 (39%) patients experienced recurrent diarrhea when treatment was withdrawn. Bowel habit remained regular in 14 patients (61%) who took the drug occasionally (on demand) in the event of sporadic episodes of slight diarrhea ([@CIT0008]). In the other cohort study in patients with BAD and IBS-D, recurrent diarrhea occurred in 33 of 35 (94%) of patients when cholestyramine (2‒8 mg/day for 1 month) was withdrawn, and the drug was prescribed again at the dose that controlled the patient's symptoms ([@CIT0007]). Only 6% of patients were able to discontinue therapy without suffering recurrent diarrhea.

### Discussion {#s31}

Evidence suggests that some patients with BAD will require regular daily dosing, whereas others may be able to discontinue completely or use on-demand therapy for symptom control. The dose or frequency of BAST required to control symptoms may be dependent on the severity of symptoms, underlying causes of BAD, or the presence of other comorbid illnesses (e.g., gastroenteritis, *Clostridium difficile* infection). The need for BAST also may be affected by use of medications that cause constipation, which may reduce the need for BAST, or by medications that cause diarrhea, which may increase the need for BAST.

Long-term use of BAST should balance the potentially high rate of relapse of diarrhea against the high rate of adverse events, poor palatability and uncertainty around long-term harms (e.g., malabsorption of fat and vitamins). Therefore, the consensus group suggested that during ongoing long-term therapy, intermittent, on-demand therapy should be attempted to minimize exposure to BAST, encourage compliance and minimize costs.

***Statement 14. In patients with BAD who are unable to tolerate BAST, we suggest using alternative anti-diarrheal agents vs. no treatment for long-term symptomatic therapy.***

GRADE: Conditional recommendation, very-low-certainty evidence.

Vote: on PICO question: yes, 100%

### Key Evidence {#s32}

No studies were found that systematically assessed the effectiveness of other antidiarrheal agents in patients with BAD who are unable to tolerate BAST. As described in Statement 8, 1 RCT that compared cholestyramine with HPC found no difference in clinical remission (53.8% versus 38.4%) or adverse events ([@CIT0063]).

Three cohort studies assessed first-line loperamide in patients with BAD; however, the effectiveness was difficult to estimate because of differences in patient populations, study designs and outcome measurements (mainly subjective improvement of symptoms) ([@CIT0028],[@CIT0079],[@CIT0080]). A randomized, double-blind, cross-over RCT in 18 patients with chronic diarrhea resulting from chronic radiation enteritis compared loperamide (3 mg twice daily) and placebo for 14 days ([@CIT0079]). The study did not include dichotomized response rates, but did report significant improvements in stool frequency, stool weight and SeHCAT retention with loperamide as compared with placebo. In a prospective cohort study of 19 patients with chronic diarrhea resulting from ileal irradiation and/or resection, 13 patients with resections of 20 to 50 cm (*n* = 7) or no resection (*n* = 6) showed normalized or improved SeHCAT retention, with symptomatic improvement while on loperamide ([@CIT0080]). In six patients with resection greater than 80 cm, SeHCAT retention remained abnormal, and only three patients had slight improvement of diarrhea with loperamide. In another cohort study, 27 of 96 (28%) patients reported improvement with conventional antidiarrheal agents; however, this included codeine, loperamide or prednisolone (not considered an antidiarrheal agent), and did not specify response to individual medications ([@CIT0028]).

### Discussion {#s33}

Given the poor tolerability and high discontinuation rates with BAST, alternative treatments often are needed. HPC may improve diarrhea in patients with BAD through its bulking effects and its ability to bind bile acids ([@CIT0063]). In addition, some patients may benefit from loperamide; given its low cost and relatively good safety profile (although no cost-effectiveness data are available), a treatment trial may be warranted.

***Statement 15. In patients with BAD receiving empiric BAST, maintenance therapy should be used at the lowest dose needed to minimize symptoms.***

Designated a good practice statement

### Key Evidence {#s34}

Good practice statement, CoE not assessed.

### Discussion {#s35}

The importance of minimizing exposure to BAST was discussed in Statement 11 (dose titration during induction) and Statement 13 (use of intermittent or discontinuing dosing during maintenance therapy).

Cohort studies have reported the use of cholestyramine for 6 to 44 months, which was titrated to response ([@CIT0042]). In one study, patients were allowed to titrate their own dose of cholestyramine (between 2 and 16 g/day) and sustained responses for over 1 year ([@CIT0081]). Colesevelam has been used for up to 44 months with some patients titrating the dose down ([@CIT0072]).

***Statement 16. In patients with BAD and recurrent or worsening symptoms despite stable BAST, diagnostic re-evaluation should be conducted.***

Designated a good practice statement

### Key Evidence {#s36}

Good practice statement, CoE not assessed.

### Discussion {#s37}

Other diagnoses are common in patients with BAD, and a diagnosis of BAD is seen frequently in patients with other conditions (see Statement 1). As discussed in Statement 7, some patients may need specific treatments for other causes of chronic diarrhea.

BAD can have a variable course, and fat intake can cause fluctuations in SeHCAT retention and severity of BAD. Low-fat dietary interventions can improve gastrointestinal symptoms for some patients ([@CIT0082]). However, sudden worsening of symptoms not related to dietary changes should prompt re-evaluation. The differential diagnosis should consider conditions such as microscopic colitis, Crohn's disease, celiac disease, SIBO and functional bowel disease. Strategies in patients with worsening symptoms might include repeating SeHCAT testing with an escalation of therapy if needed, as well as other tests, such as stool tests for infectious etiologies, blood tests, colonoscopy, hydrogen breath tests as determined by the underlying cause of BAD, and the patient's history, risk factors and symptoms.

***Statement 17. In patients being considered for BAST, a review of concurrent medications should be conducted to minimize the potential for drug interactions.***

Designated a good practice statement

### Key Evidence {#s38}

Good practice statement, CoE not assessed.

### Discussion {#s39}

BAST agents may bind other drugs given concurrently, which necessitates separating administration to minimize the risk of reduced absorption of the concomitant medication. Health Canada recommends that when a drug interaction cannot be excluded, patients should take other drugs at least 1 hour before or 4 to 6 hours after the BAST ([@CIT0073],[@CIT0083],[@CIT0084]). Gastric emptying studies have suggested that a window of 3 hours between administration of BAST and other medications is adequate to avoid potential interactions such as binding ([@CIT0085]).

Examples of some medications that may interact when coadministered with cholestyramine or colestipol include thyroid preparations, warfarin, hydrochlorothiazide, furosemide, phenylbutazone, phenobarbital, tetracycline, penicillin G, digoxin, mycophenolic acid and estrogen-containing drugs ([@CIT0003],[@CIT0073],[@CIT0084]). Colesevelam has a different structure that maximizes interactions with bile salt and reduces the potential for interactions with other drugs ([@CIT0086],[@CIT0087]). Colesevelam does not appear to interact with some medications (e.g., digoxin, fenofibrate, lovastatin, metoprolol, pioglitazone, quinidine, repaglinide, valproic acid, verapamil), but has been found to reduce the absorption of others (e.g., glyburide, levothyroxine and oral contraceptives), and may interact with warfarin and phenytoin ([@CIT0083]).

No recommendation B. In patients receiving long-term maintenance therapy with BAST, the consensus group could not make a recommendation for or against measuring fat-soluble vitamin levels at baseline and annually thereafter.

GRADE: NO recommendation; very-low-certainty evidence.

Vote: on PICO question: yes, 20%; neutral, 80%

### Key Evidence {#s40}

The literature search failed to identify any relevant article assessing fat-soluble vitamin levels before and after initiation of long-term maintenance therapy with BAST. Because of the action of BAST agents in sequestering bile acids, these agents theoretically may interfere with normal fat absorption, thus reducing absorption of folic acid and fat-soluble vitamins A, D and K ([@CIT0073],[@CIT0083],[@CIT0084]). Whether this interference can result in clinical consequences is based on rare case reports. Since 1970, there have been only a few reports of hypoprothrombinemia or hemorrhage in adults ([@CIT0088],[@CIT0089]), and of hypoprothrombinemia, hemorrhage or folate deficiency in paediatric patients ([@CIT0090]) taking cholestyramine.

### Discussion {#s41}

Cholestyramine has been associated with reduced vitamin and folate levels during long-term use ([@CIT0073]). However, colestipol use for 1 to 2 years had no effect on vitamin A or folic acid levels, and only a small effect on vitamin D levels ([@CIT0084]). Colesevelam was not associated with significant reductions in the absorption of vitamins A, D, E or K during clinical studies of up to 1 year ([@CIT0083]). In general, the approved product labels recommend supplementation of vitamins A, D and K only if a deficiency occurs ([@CIT0073],[@CIT0083],[@CIT0084]).

The rare cases of vitamin K deficiency resulting in increased risk of coagulopathy have occurred within a few weeks to months or years after the start of therapy ([@CIT0089]), and generally can be corrected with oral vitamin K. Although during long-term use periodic monitoring of vitamin levels and prothrombin time sometimes are advised ([@CIT0003],[@CIT0093]), the group did not reach consensus on the value of annual routine monitoring. Most of the consensus participants were neutral on this issue, although it was suggested that performing an international normalized ratio at intervals during long-term treatment may be prudent.

Conclusions {#s42}
===========

The group recognized that specific, high-certainty evidence was lacking in many areas and recommended further studies that would improve the data available in future methodological evaluations.

In DTA studies, the diagnostic accuracy of an index test (a test under evaluation) is determined by comparing its results with that of a reference standard (best available method to determine the presence or absence of a target condition), by applying both in individuals who are suspected of having the target condition of interest. However, if the reference standard does not correspond perfectly to a true target condition, estimates of the accuracy of the index test can be biased. The main challenge in conducting DTA studies for BAD is the lack of a widely accepted or universally agreed-upon reference standard because the condition is defined and classified based on pathophysiologic mechanisms and its response to treatment (BAST). In addition, the index tests (SeHCAT, C4, FGF19, fecal bile acid assay) provide a continuous measure of metabolic function. Hence, DTA studies are not the most appropriate study design ([@CIT0041]). In studies in which all patients are tested with the index tests and all patients are treated with BAST, response to treatment can provide an imperfect, but the best available, reference standard. This is because patients responding to BAST may be true-positive patients with a true response, but also may be false-positive patients with a placebo response. To date, only two small DTA studies have reported information on the probability of response to treatment with BAST for people with a negative SeHCAT test, and no DTA studies have incorporated a blinded placebo arm ([@CIT0037],[@CIT0040]). Consequently, the lack of evidence of the accuracy of the SeHACT test based on a reference standard and the variation in cut-off values of test results led to important uncertainties in the cost-effectiveness analyses in determining the optimal strategy in investigating BAD ([@CIT0041]). Therefore, one of the research priorities in BAD is for the scientific and clinical communities to agree on a reference standard that best represents BAD (e.g., response to BAST), with full understanding that the reference standard is and likely will be imperfect.

Given the paucity of high-certainty evidence on diagnostic tests, there is also a need for well-designed DTA studies comparing SeHCAT, C4 assay, FGF19, and total and primary bile acid measurement in stool, with a reference standard for BAD (e.g., response to BAST) by applying both the index tests and reference standard to all patients ([@CIT0094],[@CIT0095]), as well as RCTs comparing SeHCAT testing versus an empiric trial of BAST in patients with suspected BAD including an assessment of objective clinical efficacy and safety outcome measures. A placebo-controlled RCT of BAST (colesevelam) in patients with evidence of BAD, based on fecal bile acid measurements, is ongoing (NCT03270085) and the results will help to inform the role of fecal bile acids as a diagnostic test for BAD ([@CIT0096]).

It is important to note that the diagnostic accuracy of total and primary bile acid excretion has not been assessed formally by GRADE for this guideline because it was not a topic initially proposed for inclusion a priori. Nevertheless, there have been recent publications on assessing 48-hour total and primary bile acid fecal excretion (a test available in North America) as a diagnostic test for BAD ([@CIT0095]). Recent advances also have assessed whether this test could be optimized by including assays of primary bile acids ([@CIT0095]). Most (if not all) have been observational studies that have found significant correlation or association between increased fecal bile acids and certain conditions that can cause diarrhea (i.e., IBS-D, chronic functional diarrhea) ([@CIT0095],[@CIT0097]). Although observational studies can provide evidence of significant association or correlation between predictor and outcome variables, they cannot prove causality because there are always residual confounding variables (unmeasured or imprecisely measured) that may have affected the results. Spurious associations also can arise with reverse causality. Future prospective studies are required to validate the diagnostic accuracy for BAD of primary bile acids at various cut-off concentrations in a single stool sample against a reference standard (i.e., the ability of this test to accurately predict response to BAST).

RCTs are needed to compare cholestyramine with other BASTs for the treatment of BAD. In addition, evidence is needed to guide dosing schedules. This includes assessment of whether there is any advantage to morning versus evening dosing and once-daily versus divided doses of BAST to maximize benefits and minimize interactions with other medications. Theoretically, there may be some efficacy benefits to targeting dosing to times of maximum gallbladder emptying, such as postprandially or in the morning, but more research is needed. In hypercholesterolemia there were no significant variations in the hypocholesterolemic effects when cholestyramine was timed with meals to optimize exposure to bile in the duodenum that followed gallbladder emptying ([@CIT0100]). However, the relevant mechanisms in BAD may be different, particularly because the therapeutic aim is to reduce the effects of free secretory bile acid in the colon.

In conclusion, current evidence suggests that the accuracy of diagnostic tests (e.g., SeHCAT, C4) in predicting BAD or response to treatment are highly uncertain. Economic evaluation suggests that strategies of either an empiric trial of BAST or performing SeHCAT testing may be cost effective depending on the scenarios and society's willingness to pay. Therefore, either strategy may be used to identify patients with possible BAD depending on cost, available resources, local expertise and patient preferences.
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